PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 09-324649 
(43)Date of publication of application : 16.12.1997 



(5 1)lnt CI. 



F02B 75/22 
B60K 5/04 
F02B 33/24 
F02B 67/00 
F02B 67/04 
F02B 67/06 
F02B 75/18 



(21) Application number : 08-144655 

(22) Date of filing : 06.06.1 996 



(71 Applicant : YAMAHA MOTOR CO LTD 

(72)Inventor : TAGAMI ATSUSHI 

KURANISHI MASAHISA 



(54) VEHICLE WITH CRANKCASE SUPERCHARGED V-ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a crankcase supercharged V- 
engine compact enough to allow a reduction in engine storage space 
by forming the engine from two crankshafts and cylinders so arranged 
that the cylinder axes are perpendicular to the crankshafts, and 
devising the mounting position of the engine. 

SOLUTION: A crankcase supercharged V-engine 1 mounted in an on- 
snow vehicle comprises one crankcase 3 and two each of cylinder 
bodies 5, cylinder heads 7, and head covers 9 stacked and fastened 
together, and has two banks 2A, 2B that open to the right and left in 
the form of V by an angle of not more than 180 degrees. The engine 1 
is mounted on a vehicle frame 109 via a vibration proofing mount 6 in 
such a way that the axis of each crankshaft 29a, 29b is perpendicular 
to the forward direction F of the vehicle and parallel to the horizontal 
plane Ls of the vehicle, and that each cylinder is located above the 
horizontal plane passing the crankshafts. An intake system means 75 
and an exhaust system means 89 for each cylinder are arranged in a 
bank space S. 
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j& £ * 7 > * *iM** Vl^- >- > Srfftti- 6 *W 

«■ lt y >- ^«ij»365^a:i- ^ 5 «t 5 i-ies $ 

fc-CtftSU ^o, grR:io<£*7>'**li£r, ^ixbd* 

Six 5 /O'^ffilB^EIlU, HufBJPlE^ 
© £ »J£"f -5 «« l-*3 it 5 ^ * ffilB ^RMft'J i-iBS^ 

iii!f£^>'v ? >' : £:> R^^v ? ^0^7>'^*li* s *ftBuii*' 

5^7^^*a*s;va[3i^^v**E*Ho 

[0 0 0 1] 
[0 0 0 2] 

SP^S^t It, ^7V^^, P^lSpt?*.*?* 30 

lei: ^ypy KJR»*l!:ftALfc2Sft*:E*U'CllRJB 
(ftffliE 6 - 9 3 8 6 9 »^«#BB) o 

[0 0 0 3] 4 o 

co^^^il^^^^^ »ft*#a*:W«*^ 
^tt^n^T, iDBEffi**rJ»«K«cW<aiBE»*8i*#a 
Sr^R^i-5 0T\ 5i*<0^7>^^ia*&5SCt*3fcv^v 

ts^ auiasHa^a, #«*^a, &uy»ffis« 
iciiME»***a* #«*^a, &twrafiE»«*#a*s 



iEUfclitriHfcU iufB^7 
7 y ^ tlf^vlx y ^/yjf 1 W^r^^t 

[0 0 0 4] 

[■wfcWft-rs^ft^a] ±Bufci»fti«t5 

Htt. U *tLb^««3ftSl 8 0- J^ft 

^-CSr«Sr*ni£U JPEUfcSfftSrx #«fSfet-*nflEK 

««£-C«jS;U ^o. b«j|E-OC)^7>^#^. -ttt 

#i-s«rRR**^a&if»«»#a«:-oro^ 7 

[ 0 0 0 5] 

tt5i>"^^»»tt*H, H4ttH3^*3*tSA-A» 
SH, El 5 fit. xyi/yi^r, ^(7)^ 7 t\K 

[0006] (»±*P5^»W) itioo ns±*ii 
^tTv^6 6 :©fltBiooil Wt-v'- H 1 
0 2 J&sstf bit. fulS^— ^10 2(7>T*l-*iffi^^h 



(3) 



feffl¥-9 - 3 2 4 6 4 9 



7^10 4(1 ^<Dnti%K\^tfbti^mW)$ml 0 6 
Uv^7 K 1 0 8f^(^«c$^^^^^l tCcfco 

^jfelaJKl 1 0j&*Kttb*XTl>5o wix^jfefttRl 1 0 
a>K;H l 2(OSfeicTM^ix5J;5^ 

Mr?*** LTv^as, 58B!E(ctt3i>'^>'l«r»tt6J; 
5tw3^3gtt^rUTV^5o «riB->»9* Kl 0 8 tDllu 
MO 2 0Mflyt-»JCi-6ffi«tcti^filSiA 
*L1 2 8 2ttfffift#aWll 3 0«$^t^5o ^ix 
J: r> s jfefT^KSftttAJL 12 8 A»6>ffl«#tti7L 1 3 

So 

[0 0 0 7] (xyv/y^RW) WT, m!f2W±i£Pj 1 

o owg&^H*:^ ^^ilj&v^^vi <e>«jS; 

^>-^^il^^>i/>- 1 fi, 1 ocT)^ 7>-?tr — * 3 s 

K7, 2tU^y K#'<— 9 UT«rit*ix, ift 

-9T% fc&d 1 8 OJ^JLUF^CO^ST'V^^^ < ~o 
(7)/<y^2AM2B (WT, 2 AfcBiJ^V*. 2B^ 
i/<y^i:L, 2 A&tfS^:^ 2B05 

5o ^II^H-*3^TI3:V£| 6 0° £LT^5 0 :<Dx 
y^yifi, *{*bu(8!I$:S9 v^7<> Kl 0 8t^t;i:j3^ 
T. ^^^^>-^lft2 9^)»i^?Ml 0 0<DmmJjfi) 
F Hii:^ U t^MM 10 0 C07K¥® S l^jtt LT^Ptf i£ 
45 ±5^. K«v^yh6S:^UtS7i/-^l 0 
9^)xyi/y^^ K 1 0 9 a (c^g^ixTl^o ft. m 
'&<Ds<>? 2 ARTS 2 B <OrtBB»5gttJ5f£lRl DT^^ 

2 art* 2 B[z$>rtz>m.m<Dmm:i>. s 

[0 0 0 8] O&^^iStii^o^T) 2 A 

2 B^**fcfr~ffl<5o<7>v'y ^y#7*«< 5 

^>yy^7ll«^Ti35 (H}4&t>'5# 

©«HB*«Dfl»tCf4»«aK- h 1 5Al*#«#- h 1 7 
a^iVFixMP LT^* 0 BfrfBKft^- h 1 5(i, wi'< 
2 AX-n^V >¥^y K7C0mj{RlJ(c f£/<>-^ 2 B 
T-*i->y K7<D^iJt^/r#tH^ixT*5»9, * 

t, tt«jK-M7tt, R/<y^2A^2B#, v-y 



y 1 9 tf s hi 7 <7)$>g£^ 1 3 <PJ]P*i P jC«t# 

m/VK/2 1 ^#BlPSrHPBgSE^iEB$ixTVN5 (HI 
5#BB) . 

[0009] mmfx'^ymfrmmiz^x) hsier 

>^2 3^J:9BB*iRilc»»snT*5!9, 
19^2 1<D±*|:fj:, «-^yu>^l 9&t^2 1 SrsfrsE 
/^/u^^y v^2 S^lcStUTBH^^^Sft*^ 

0#i*i&2 h 2 7M^^""> , 2 

8^LT^7^^«2 9(cil3££4Vtv^ (14# 
BO o Sfc. ^A|42 5(DmWa±, *-Mft2 5£¥fr 

yXis-Y? b 3 l^IEg^tVt*^, 
7h31 l:iin yiOT — A 3 3 *sg»^Iffi^*$^T 
V^<5 0 f o y *7-A 3 3 l^<D-^^*^i 2 5 

2 1 0±JSa5^SSLTV^o feoT, ^7y^«29 

s</ls?XZf}) V^2 3^^gLbTjfJEUT^-T5^ 
^tK- M5 XttflMKtf*— hi 7 ^r^#-r^ 0 

[ooio] (f* h yM=iyci >> K(cov>t) buIE 
i^y v^^^^r 5^1) ^VtfT 1 1 (dfi h>3 

jru^D >jy K3 7co/hjSgffldS^jeStt-C*3!9. 
30 3yoyK3 7(O^SSSa5tt^7>^«l2 9(D^7y^f 

(i4#i) . 

[ooii] (py^pt&Ri*. * ^^fmtitffm h 
7y^^rao»Aea*o»«) ^^>^^-^3(c 

9A, 2 9 B^gff«Jc5pfft-iaB$ix-Cv^ 0 W&<n>7 

•Hc2tk, *j8lfi«|-Ctt4*1»tt«>-C^»-T?8tt) ct^ 
7V^!)i^4 1 ^ft540(0^7y^#}i2 9 a , 
40 29b, 29c, 2 9dfab?£ y ), ^-t^4 5§: 
Wi-5^^^^$6>T-2 9 a -^^7 ^SlJt 2 9 bO^ 7 
y^ey39*ffAU ^7^^i)t29b^7y^ 
Blfr 2 9 c(7)^t-t^aJ4 5 SrIEAU ^7>^#it 
2 9 c^^^>^$4>ft2 9d(D^ 7 >nV3 9 ^rffiA 
L*ritSiX-C*3 9, W1B^7V^«lJt2 9 a, 2 9 c, 
2 9 d 7-/Hf{54 5 fi, ? y 1/ ? — 7. 3ldv^-V 

so ^5 0-t0^A^<07K^O{tA^iyjlt u-cvn^ 0 
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ft, iST'lt^tl, ffi'<£<D? y^?m2 9<n?y>? 

tv^#;, nma*m'{k<D?7>?m2 9<n? y^? ? 

;fU ^ot. fu^CO/^V^ 2 A, 2 BlC*5tt5^1^^^ 

^^^$4 2 9 o«3^f^^-1 t i^Ti^^$i^TV^5 (H 2 
^t>*[g!6#HS) 0 titz, y^?m2 9tt, ^7 

^^^^#2 9 or^t-^it bttfcHM3 b HiotlSl 

7y^«2 9(7)I^iT'fc5 0 H2. ^IU4^ 

#HSi-^ir^d^^3i-, m^i/? 2 Ato^ ^>^I42 

9 A^^tt6-#^^Si-a^^^^ C7^^4 \ <D 

ic^irc*^, m^ma-x^y^^^-^m^m 

i4 7^9ttttk;ft/'tl^ e W&M'^fZA 
W2B0^7>'^2 9AW2 9Bl^lt^-f£ 
miJWi^i-5^7^^^^^4 KD^t-t/^4 5 

0, ^0i^^Mi:^t^^3 0 AW3 OB 

timrtbtix\,^ (ii2, U4^t/[ii6#Ba) o ft, m 

®TMi=¥T 3 0 B JiSffl Ufc^T*^ £;KT 

V^/SK ^K^Ctrtlb^^SOA, 30B^ 

2ACO^^>-^#2 9 A J: 9 ^Jb^^^TM*T/T^ 
"9, ^r^^tCimttj^-y 1 1 4^^btbTVN6 e 
r£OigIt]^— y 1 1 4tt, ^7y^29B(C@t^tl 

a 0 fufS^Db^l 1 4 b<Dfc{RiJt-ii, 3i 1 cote] 
(as^i^o, £>o N ^7 v^**2 9<z>|HHEj£jS^iS< 
ft*lw*t#JLTig»¥{*l 1 4 b £B£¥fl?l 1 4 a DM 

U-c hT»^* 114b SrHJEaH* 114a A^KixS*- 
fa^jHi-J: 9 ^ig^S"9 (Ba**-f) ^t^^y >^ 

i 8 y 1 1 4t^js-rs«ro 

MSI^tj:, l 2 03&s»rtbix-CV^. rco^ 

»^-y 1 2 012. ftfMftl 1 8l£— flttlBSSfrbfcH 

ULttB^frfc^ft^f* 1 2 0 b 1 3&*fe#rit*JxTV^ 
5o ft. HufBftft:/— 'J 1 2 0 l£*3ttS^»¥<£ 12 0 

o am)^Hm^nx\^^ D meMn-?— y 114 t«» 

y 12 0 fcorat^JiV^i- M 2 6 $;h/CV^ 
b51B«»«ii 1 8»ctt, h 1 2 



^tifc^tTffl h y y ? 1 0 4 frMH-SKIMfe 10 61: 
t)fx-y^7 , n^r y h 1 2 S^lRStlTV^. tufa 

1 1 SfflfltO^^a^r^ b 1 2 3 ^igtblfel 0 6 
<D*"?v*ry M 25 £ OlBldl^-ai — ^ 12 7 

M^7>^, MBr/— y 1 1 4, V-</UM 2 6. 

&m-7—V 12 0. fx-y^/p^ry M23, 12 
5£^LTI*tb*§l 0 6Jce»SJx. ^trffi hy y? I 
0 4 asHHEMft U flSBlOO^fftSo 
to [0012] (^9y^oy^S^7^^o 

RK) Hl4^t/lil5^#BS-t-^t^^ i; 5J:9i-. v-y^ 

y yWi i©T*»»tISUv^5«^»5 13&« 

3<D±M<0&'<>-? 2 A&tf 2 B l^SS"*- aSMfrfctt* 
y ^sfiRT* 5 £^7^^-* 3 fcfeJS 

20 2B#H, Z v>-^*62 9 tlE^i-SPi^4 9 3&«**S 
tLT*5"9, r(DPS^4 9lCj;oT, ^S^U^ 
#7 1 1 H^t6Eo^^7y^ll5 0 ^[KlUUX 

S^7>^ti29A, 2 9 BOW^'frSriiS 
I«iaT2o0^b«^ 2o<^aS5>tt31VM^ 

U^^7y^li29A s 2 9BS:HUlB2o<oa5^^* 

^t^rtia^ ii^7y^#29A, 29B^r^y 
so ^—-^^ZMV-MJ^ t frX'Z 6 0 

[0 0 13] (=ypyKfi»i©ift) fulE,^^^^ 
^r— ^ S^i^t^^^^^^ 2 A, 2 BI-Ml^-t"5^^ 
^ s fyisftr— *Z<D&9yrs9W^5 0lc*5tt5^ 
7y^i29 y K370 

K3 7 <nttjjfa<Dm?t.£ vmfrizxzi'^wxz 5 3^ 

? 5 5 1 tdiotj-a^^n >y K3 7^tb^K 

40 t^lSi-S^tCfc. feS^Inl^fi^^^Dy K 3 7 60 

=r 5/ K3 7 j&sSfiRliEi: Stttv^So ^tvb^^O^: 
# 5 3^.t>*5 5U. -tttb<o*Bd5ffi— J: 5 t^JK 
J&£;*v ^oa y p ^ K 3 7 09»WuMlSt59#:^ 
5 3&T/5 5ro*Bfffc = ^Dy K3 7Wfc*®t* ? SEB 

i57 fi^ ^^^fi 2 9 *mts£ o \zwySLmz-MJ&£ti 
so Tisi9 (H5#HS) , ^(7)^)11^5 7 tt, pyayK3 
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7©»Wi:, ^oti a y p *y K 3 7 wWSS^ 
7V^^y41 36SJR#E«S^5R*©JR*0fl»5 9 

nfcftiay i *r8i9«"rt-fc*«^ una* 

<D*ffi#rroiM»£tty ^^Wa-JcffittfflSLTi^- 

iciott^ 2o!D^ 7 ^ ^xy4 l W^-tfett. 
yoy K$j<£>^Sj t^yp*/ K 3 7 (nte^Wi t & =* f o 

V3 5 ^Wail^H^^M^ 3 5 a35«*«SiX-C 
t 6 ^ H>-3 5 (O^io— hffiJ3.*5^6Hu1BIMia5 3 5 

aCMta^fi^yn^ K3 7asj®igprffifc$#: 
#35 b^M^titVN^o iuiat 0 ^ h >3 5<7)[y3^3 

5 a tCfin^u-/ K3 7 0>/MH|S4*ff AlBg £ *LT*3 

*£s&»6><B*IM£tt, a^oy K3 7 0/h*»^JB<otr 

13, J&>o, 03^5 3 5 a&TJ^J£:£ 3 5 b ^fcfr^ftOft 30 

igtt, zj^u y K3 7 eoaE**i6j(OJ¥^«t r> z< mfr* 

h>"3 5^5l^i3V>T^. aypy K3 7OHJa<0g 
RWSXV Meaner* K3 7 JCtoTftBtt^, BP*>* *H 

[0 0 14] (=^oy Ktt»*Offffl) JiEUfeSlflt 

lC«fc9, 7>^PI^5 0, *^7y^x^41, 

&T>*3-t 0 * h>3 5T?ffl*ixfc=>>cis/ KiR«^6 0 

vy i lStcjgjastLSo wtttct 9 % = 4 0 
>n 5/ K3 7 <D&W)*P. nvh^^is^mwicpn. 

y K3 7WII^ t";* h >F^<7)Q0^ 3 5a <Dl&&1o$>\ 

# 3 5 b > y y^o y 9 5 <D$;^£& 5 1 icis 

tf6#3^£ 5 5<0fc&:fr|n]i^!*3®, ^=7^^^r — X3t: 
*5tt5$hfc# 5 3(0£**l6)HrtDB, ^7>-^^3i^4 

«ic«*!--rs<7>T\ h>3 5 a*±3E*ttififctt:iti- 

5*&*:l»< ^9^^«atii*5V^T, 4S-=^o-xKlR» so 



sgF^i^yp^KiaoTloroi (RAlAtEiS 
B) ^JclSM^n^r 4: left*. HiBBLfctacJ; 
9, h y3 5^±^{cfi®i-6^ft|/b^, H5M 
^-TJ: 5^^7V^(*2 9 a^s^H-^Ip]^, £fc, * 7 
>fU2 9 B^^Fff^r^^^lHl^i-St-^VN, 
PyK3 7©*iHS*BS^>^m35S^ =7^2 >T — ^ 3 £>rtHS 
5 7l;:iEgU r^f3yoyKK*l6 0«A 
*AfcBE«*B^JcKMSJx, £ fete** 7^^142 9 
OfHie^v^^^AJcggSLj&siRAS^St*^, fife 
m. B o HufrgT'P^ A * *Lfc ffi«35SflE« $ 5 

±ii&^4#^¥6~ 9 3 8 6 9*43t«^W»^E 

a, 2Bl:fcv^, W^H^^^y^seo' 

[0 0 15] (K«*<7)IftW) ^7 V^^-^3£7)0i^A 

^Afld. ep^, sO'p&msmiaL ^y^A, 2 

tt, 8«I^!>^7 5, ftftS7 9, Rt/^Ti^y 

-t8l^^5 B buIER^>^^:/^7 5 14, ^7 
>2>r— ^3^y^/<y^$W s ftU $ ttfc#«l 

tta>»A*Afci*ai-sa**flt»3 a ^si^ftftb 

fb, wJx^>K«i^^v?^^7 5 ^ 7>-^^— ^ 3cq 

5#fiS) o BUIS®M^ I >^>'^7 514, &{|iJ{C[S]^^o 

SrloTl*^ SWfcg7 9 SrfrL-C. ^vi/vico^ 
l^iEBSixfc^T^ y-i-8 1 icifi^^turv^Sp mite 

^ y — j-Q 1 (D^^L^AP 8 1 all, ^-7 9 ]) — -f 
8 1 a<DwiWM (Wh. 3L^i^^M(Omm) \Z&tft>tl 

ti/^o zth^£K>s ^r^y-i-8if4, xy^yi 

>-?lr — X 3 OaiKfllfiJtffl 3 a {Ctt, ®A^A«0flE**5 
#KA^Al£^ttfe;h/r^5o SP^, Srfttt^ft 

Atubtt^-oco^r ^ y-^-8 i , ftm&&ik 

>?>^7 7 [CV^c ^) . ^^T% ^«LT^Wd^t 
5y-K#^S8 7^LT^7y^HS50, gP^=> 

[0016] HraJE^^^ift^) ^tz. t^is-Vr- 

*3<Dfcmm.BW\^n. #/<y^2A, 2B|»(c*D1E!R 
»«3R*»tt, ^7^^^-^3^»»9WWfen5#« 
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Jt63a, 63b, 63c, 6 3 d s6»fc*ja;S JxT^ 
S 0 «fR»E*^^i>^^6 3<D«-/N*^^Jt6 3 
a li* ^r — * 3 %—'^Wy?lr\% 

l^Wfi^^fcIHA^i/y^6 3 c&tffg 

gg/>^v?^^jt6 3 d<Dfc£#fi, 9 

^^bB9o^/>^7i/^^>T- 6 2 a, 6 3b, 6 3 c, 6 
3dT\ rtffl5tc»nBEift^CS:®S;UTVN5o 
y^2A, 2 BSOfeft^JDffiKSl^CWL. 6 4 

B^t^^t, El-^i'^y^ 6 3 aOBBSfe 
£ <75ra«-tt*DJEK«L^C ©EEAtfBBSB COBE^I £ 9 
{£< JfcS tBB#i"S y — K##&7 1 9 ft" btvT 
v^ 0 ttRJPE»«*^*^^^6 3l=:*5ltSJK 

Bg/N^7^^i/>Tr6 3 drticti x y^n? <<^<o 6a>2£iS:£ 

ixTV^o r^^^P^ 7 ^ X6 6 t±. v/Ii^^^n^/^^ 20 

r^^SP^-r ^6 6 t^ct^T, 
> K3 7T-BE«^ixTR.iB.-t-S»r«LS:. flDJEftft^DU: 
*5i^-cfta)i-5o wixlui 9 x JftSfe^i 3— ogfm^^E 

mmm.^m^^^^^e 3 srasff6 4T-i8^fi:, 
1 5<^»m«sic>*JSi-sffl5»^tt. H9Ba*nffiR«« 6 5 30 

[0 0 17] (»ft^Bn) #/<^2A, 2 

ri s n b tht^ — 9 0 iz&gt 

6 (H 3 S.t50 4 o - *>swi*Mf 9 0 is 

f 9 0 afe*L-C-e77Kt9 1 fcil*g$ *VT*3 9 , BU 
7 9 1 91aH WiW^S^lC 

MPLtv^ (H12#bs) o -jh,k:«fc»K it^s/i^fe 
ro»Sl^^Ji*«^a«riliSLTv'^7^ Kl 0 8 <D$V 



[oois] A««<oR9i) K±ft« Lfc i 5 

SjftSJxfc^^^^l IZliStt*^ 7>-^«l2 9&I/t°* 

^3 5g»«*Kft»S:h/rv^ 0 KA^^l 
9 &t*SMa'</K/ 2 1 ^7K*^-9 

[ooi9] (iafet?yw*<oai*) «±»s ufc «t 5 

l^Glfc, xyv/>l(Dtii^Ki (^7^*fc2 9 B) 

■^yii #/^nA, 2 B^nffiej^^I^^^:/^ 

2 A, 2BW^{|lJ^iaSUTV^5^T% JOJEElR^^aw 
^i/a7!? Kl 0 8t^tcS 1 b5^^^^<x ^^o^JPE 

mJ/N^^ 2A(7)M^ii^AP 1 2 8 3&>£><Z3 

xyi^yi l^— A 1 0 9 

3 O^^ffi^tuSiSS-e, ^/^>-^ 2 AtO^IPJEP^M^ 
at>»?Lfcffi*t?»ffl**x, 5l£*3li*^|pj±i-5. 

16*0^*3 It 5 M^O'^ 2 A, 2¥><DlM±mM.^^^^f 

6 3 w^flCSftffl ^ 5 t J: 
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ftv^^^&^iaMLTfc 1 ?, ^v^v i 

^l££tJ?Ll 3 0£. 1 C^LTl^CMLT 

1^£<DT\ ^^EW^i/a 7 ^ K 1 0 8 f^<7)xyi/ 
VI COiiiaiJ^riiiiLT^ix, v^7^ Kl 0 8ft<D±Jv 
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